Academic literature struggles to explain investors' attitude towards fees and expenses charged by mutual funds. In general, investors have been found to exhibit a puzzling lack of interest in this non-trivial component of their total return, raising questions of rationality of real-world investor behavior. An emergence of exchange-traded funds (ETFs), their rapid proliferation in the past decades and distinct features, such as more simple expense structure, present a valuable opportunity to contribute to the debate surrounding the pricing of funds. To better understand the expense policy/fund flows dynamics, the authors first test a conjecture that later entrants in the ETF markets face a disadvantage in competition for fund flows. Then, they test whether competitive pressure can be successfully overcome by lowering expenses charged to ETF investors. The results suggest that, though it is not necessary to be a first entrant in a fund category to enjoy competitive advantage, an earlier market entry is beneficial for attracting fund flows. It is also found that later entrants' to the ETF market successfully use the strategy of reducing their expense ratios. Firms with lower net expense ratios obtain greater investment, as evidenced by greater capitalization and market share, supporting our intuition that investors may acknowledge the merits of low-cost ETFs.
INTRODUCTION
Exchange-traded funds (ETFs) and mutual funds enable individual investors to cheaply and simply diversify assets, as well as select the manner of diversification. By investing in mutual funds and ETFs, investors can access a broad market, or limit the degree of diversification to a certain asset type or a preferred industry segment. Both ETFs and mutual funds allow investors to reduce the idiosyncratic risk inherent in investing in only a handful of equities. Since their shares freely trade on exchanges and can be shorted, some view ETFs as a more attractive proposition than mutual funds. In contrast to index funds, ETFs can be traded intraday and have no investment minimums. In addition, ETFs provide more flexibility for investors who prefer a particular underlying asset type, affording more custom-made indexing opportunities. In certain cases, ETFs can also provide investors with tax advantages (Gastineau, 2001) . One of the ETFs' most attractive features is its low fees, which are lower than those of even the least expensive mutual funds.
The relatively new ETFs market has experienced a substantial amount of market entry since ETFs originated in 1989 on the Toronto Stock Exchange (and in the US in 1993). The number of ETFs has grown to over 1,000 index funds since the origination of the ETFs market in 2012, the final year of our analysis. This growth means that new funds that enter the market face competition with the existing funds. Competition strategies have become increasingly complex after a relaxation of restrictions in 2008 allowed ETFs to deviate from the original index structure. New market entrants must find ways to attract investors, including lowering costs, as illustrated in Salisbury (2012) : "Although BlackRock has proved reluctant to cut fees, some experts say not doing so means risking its No. 1 title. Today, the average iShares stock fund levies fees totaling $46 per $10,000 invested, compared with $17 for Vanguard, according to S&P Capital IQ. "Cutting prices is the only thing you can do", says industry consultant James Pacetti. "How else can you compete?" One option, some experts say, is for the company to innovate once again. But with almost 1,500 ETFs now available, analysts say coming up with something that still wows investors will be no easy task".
Anecdotal evidence suggests that later ETFs market entrants experience barriers, which they have attempted to overcome by waiving or lowering their fees. Newer ETFs start with smaller net asset values (NAVs) than existing ETFs. All else being equal, higher NAVs translate into a higher trading volume. This liquidity difference should translate into trading cost differences for ETF investors, introducing an additional factor in newer ETFs' uphill climb toward higher NAVs. This may provide a further incentive for the new entrants to reduce their expense ratios.
Although mutual funds trace their history to the early 1920s, until the late 1980s, academic literature generally did not address how funds determined fees, or their effect on investment decisions. Since 1980s, many studies have examined mutual fund fees' determinants, the effect of competition on pricing, whether pricing affects mutual funds' demand, and the factors that explain price sensitivity variation for various mutual fund products. To the best of our knowledge, however, there have been few, if any, attempts to directly investigate and explain these issues as they relate to exchange-traded funds. This paper attempts to fill this gap.
To this end, we pursue two lines of inquiry. First, we attempt to contribute to understanding of investors' attitudes towards pricing of financial products. Second, we attempt to identify factors that contribute to competition for fund flows. These two goals are related to the extent that, theoretically, investors are expected to consider various fees and expenses, in addition to performance and returns, when deciding where to direct their investment funds. However, it has been suggested in the mutual funds literature that mutual funds' investors' motivations are more complex as they make these decisions, according to Navone (2012) , "…along multiple dimensions". We believe that the ETFs vehicle streamlines these decision drivers due to the simpler fee structure. In addition, the ETFs market offers a cleaner test of our research question due to a continuous proliferation of new funds and the relative ease of creation and redemption of shares. The unique features of ETFs allow for isolation and removal of some market frictions, which may cause the distortions in the mutual funds investors decision-making process. Thus, a separate investigation of the relationship between ETFs expenses and fund flows is worthwhile and relevant.
Our research strategy is to compare early versus late ETFs market entrants' ability to attract investment funds, conditioned on each product's cost. We investigate later entrants' effective price-cutting strategies to provide further evidence regarding the price sensitivity of investment fund flows to exchange-traded funds.
RELEVANT LITERATURE AND THEORETICAL FRAMEWORK
Since prior research on ETF expense ratio determinants is scarce and given the many similarities between mutual funds and ETFs, we start with re-viewing the literature investigating mutual funds' cost dynamics.
Investor rationality assumption
Most influential asset pricing theories, in their pure form, rely on an assumption of investor rationality. Economically rational investors can be expected to net their investment returns for two purposes: determining the investment's total return and comparing the net return with that of other available investments. Under these conditions, and if the net return remains marginally higher after accounting for all costs, funds that recently performed well should be able to charge higher fees 1 . It would also result in higher net fund flows to instruments that charge lower fees, all else being equal.
At the same time, empirical tests of classic price theories, such as the portfolio theory, reveal that real-world investors often behave in ways incompatible with the rationality assumption (Odean, 1998 (Odean, , 1999 Barber & Odean, 2001; Jegadeesh & Titman, 2003) . In fact, modern modifications of price theories incorporate investors' deviations from optimal choices into the models (De Long et al., 1990) . Though these early works focus on individual equity investments, the same principles apply to investments in portfolios of assets, specifically in various types of mutual funds. We review the literature related to investors' choices of mutual funds in the next subsection.
Mutual funds' fees and fund flows
A body of work exploring the relationship between fund flows and fund fees uncover a puzzling, but persistent pattern: investors seem to ignore fees charged by mutual funds and focus either on performance or on non-portfolio considerations. Hortacsu and Syverson (2004) point out that index funds proliferated in the 1990s at both the highest and lowest fee levels, because investors prioritize non-portfolio considerations. Furthermore, empirical studies suggest that investors neglect to subtract management or other fees from cash flows created by changes in funds' net asset values (Capon et al., 1996; Wilcox, 2003; Choi et al., 2010) . Still, other empirical studies find a negative correlation between funds' performance and their expense ratios (Gruber, 1996; Carhart, 1997; Christoffersen & Musto, 2002 ; Gil-Bazo & Ruiz-Verdu, 2009). 1 Here "fees" refer to all costs incurred by investors. Since ETFs do not charge upfront fees (front-end loads) or redemption fees (backend loads), the annual operating fee (the expense ratio) is the only relevant charge. However, the fee includes both service charges and dividends received but not yet paid out. Christoffersen and Musto (2002) , Gil-Bazo and Ruiz-Verdu (2009) suggest that this negative relationship generally does not contradict the rationality assumption. They conclude that investors who are performance-sensitive also appear to be price-sensitive. Well-managed funds attract investors who are sensitive to "net" performance, whereas poorly-managed funds attract investors who are insensitive to net or gross performance.
However, several other studies imply that investors do not consider expense ratios simply as a negative component of net performance. Surveys conducted by Capon et al. (1996) , Wilcox (2003) and Choi et al. (2010) reveal that, at least for some investors, price does not carry the same relevance as performance.
Investors generally appear to be more performancethan price-sensitive. A study by Navone (2012) indicates that the negative relationship between performance and price is more pronounced for lesser-performing funds, whereas investors in better-performing funds do not appear to be cost-sensitive. The author also documents fund managers' opportunistic behavior, including adjusting expense ratios to changes in investors' price sensitivities. Beyond opportunistic pricing, the puzzling differential in investors' attitudes towards performance and costs risks exploitation by both mutual funds' and ETFs' managers aiming to attract and manage funds flows.
Ivkovic and Weisbenner (2009) suggest that individual investors may interpret high expense ratios and loads as a signal of high-quality fund management and services provided. They may then encourage the inflow of funds. High fees may also be used to pay for advertising expenses, which could result in higher inflows of new money. On the other hand, higher fees may cause higher redemption rates, as "old money" leaves more costly funds for less costly ones. This results in the almost negligible overall effect of expense ratios on net fund flows, consistent with Navone's (2012) result for better-performing funds. Jain and Wu (2000) document a positive investor response to mutual fund advertisement. A positive relationship between the inflows and management fees is also consistent with an earlier work by Barber, Odean, and Zheng (2005) who show that this positive relationship is confined to 12B-1 advertising fees.
ETF fees and fund flows
Pertaining specifically to ETFs fees, Elton (2002) finds an insignificant relationship between SPDR fees and performance. Kostovetsky (2003) and Agapova (2011) find that ETFs offer a more investor-friendly fee structure than conventional index mutual funds. Agapova (2011) finds that ETFs' cash flows negatively relate to the expense ratio magnitude, while conventional index mutual funds' flows positively relate to expense ratios. Since Agapova (2011) aims toward substitutability of the two product families, she does not further explore this conundrum.
We rely on these findings to shed light on the relationship between ETFs' cash flows and their expense ratios. We attempt to investigate whether the cost-cutting trend helps new entrants in the ETFs market overcome any disadvantages associated with later market entry.
HYPOTHESES
Investor's perception of quality influences their tolerance of management fees. For example, studies have shown that investors associate higher expense ratios with well-managed funds, and the relatively high fee is likely used to promote the ETFs to investors (Jain & Wu, 2000; Barber et al., 2005; Navone, 2012). If investors interpret an ETF's relative age as a sign of quality, they may be willing to accept higher expense ratios. If that is true, then fund flows will positively correlate with ETFs entry chronological order, as well as expense ratios.
Alternatively, investors may exhibit economically rational behavior in their preference for low versus high costs. While fund flows would still favor older funds, all else being equal, more recent entries may entice investors by charging lower fees. In this case, net asset values (NAVs) at any time should positively correlate with the proxies for early entry, and negatively correlate with expense ratios.
DATA AND METHODOLOGY
We collect the lists of ETFs at the end of each year from 1993 to 2012 from Morningstar Direct Database. The data are used to determine the number of ETFs issued each year since the market introduction of this investment option. These data also allow us to identify the first entrants in each category (family) of ETFs products, as well as the chronological order of later entrants. We process this information to create a dummy variable FirstEntry to indicate whether the fund is the first entrant in its category. We also collect data for the net asset values and net expense ratios from the Morningstar Database on four randomly selected dates between January and August 2012: January 27, May 23, June 24, and August 6.
We conduct a series of univariate tests and a regression analysis to investigate if the low fee strategy allows a later ETF market to overcome the advantage enjoyed by first entrants and other incumbents. We use the following regression equation to estimate the direction and magnitude of ETF costs' effect on their fund flows:
( ) The FirstEntry dummy variable can take on a value of either one or zero and indicates whether the ETF is the first ETF in a category. The advantage of the first entrant ETF may be enhanced by their entrenchment. The entrenchment effect reflects the advantage gained by the first entrants over later entrants, stemming from brand recognition. Since brand recognition depends on the length of time since a fund's inception, we include fund age as the control variable. An alternative approach uses the size of the fund (LargestFund) as a proxy for reputational capital. A positive and statistically significant 1 β would indicate that reputational capital using a first entrant strategy or visibility in the form of being the largest fund in a category attracts subsequent investor funds.
A negative and statistically significant 1 γ would suggest that a low cost strategy may incrementally influence the ability of the ETF to attract investor's funds.
Presenting a lower cost alternative may allow the newer ETFs to attract new investment. These funds would continue to enter the existing ETFs if other new entrants do not use the low cost strategy, resulting in a higher future net asset value for existing ETFs. A negative and statistically significant coefficient on the net expense ratio variable would indicate that a low cost strategy is, incrementally, successful regardless of whether a fund was a first entrant or not. A positive and statistically significant coefficient of the age variable would suggest that older and more established funds that may have greater reputational advantages yield greater investor interest. Another important control variable is the size of the ETF provider in other areas (i.e., the NAV of the other funds in the same family group), which could be a proxy for reputational advantage of the fund. A positive and statistically significant 3 γ coefficient would indicate that regardless of whether a fund is a first entrant or not, larger and more "visible" ETF providers attract greater investment.
We further demonstrate the relationship between expense ratio and asset size by investigating how the market landscape changes over time after the entrance of the low cost ETF. We compare the changes in market capitalization for the first mover one and two years after the entrance of the Vanguard ETF (the later entrant), for the Vanguard ETF itself and for other funds in the same category. We focus on Vanguard, because it pioneered and continues to champion low costs in mutual funds and exchange-traded funds. To calculate market capitalization, we collect ETF prices and the number of outstanding shares from the University of Chicago's Center for Research in Security Prices (CRSP) database. We use price and number of outstanding shares to calculate each ETF's market capitalization 2 ICI lists the number of funds that are registered under the Investment Company Act of 1940 and excludes ETFs that primarily invest in other ETFs. This and other restrictions may result in a total number of US ETFs in any particular year to differ slightly from the number of observations in the regression analysis. We used the ICI data here, because it is presented in a convenient format for illustrating the rise in the importance of exchange-traded funds over time, while regression analysis uses data for year 2012 only.
on the one-and two-year anniversaries of Vanguard ETF's inception.
The above empirical approach implicitly assumes that the market remains flat over the study data time period. In additional tests, we use the market adjusted market cap, where the SPY exchange-traded fund represents the market. When the overall market trends up or down in terms of investor sentiment, we control for the effect of the aggregate appetite for equity and fund flows to the ETF. We also use a market share proxy for additional robustness tests. 3 . The average and median difference in fees is -0.11 and -0.10 percentage points, with the average and median percent change of -33% and -43%. This paper's main focus is this cost-reducing strategy's efficacy in competing for investors and the resulting capital flows. 3 Alternatively, Vanguard may have made the decision to enter the ETF market due to their ability to manage low cost funds. We thank a reviewer for this suggestion. Investigating the causality of Vanguard's decision to enter the ETF markets is generally outside the scope of this study. The main purpose of this paper is to investigate whether the low fee strategy overcomes the disadvantage presented by the later entry into the market.
RESULTS

Basic statistics
Results of the regression analysis of first entrant advantage in the ETF industry
To formally examine the relationship between asset size and expense ratio, as well as the first entrant effect, we perform a regression analysis specified in Model (1) on the four randomly selected days in 2012. To ensure that the number of observations is sufficient to render the regression analysis powerful, we exclude ETFs with fewer than ten individual funds in all categories. This elimination reduces the number of ETFs included in the analysis to 1,212 in 47 categories, down from the total of 1,487 ETFs in 64 categories. We perform the regression analysis separately for each fund category.
Analyzing the results of Model 1 across ETF categories reveals that first entrants in the market generally enjoy higher investment fund flows; most the 1 coefficients are positive, but only 4 out of 47 are positive and significant. This indicates that there is little evidence of a statistically significant first entrant advantage. In additional robustness tests, we run regressions without the first entrant variable, and results are similar. The main conclusion is still that age is the most important factor in increasing NAV. We thank an anonymous reviewer for suggesting these tests.
(age) coefficient is positive and significantly related to NAV for 35 of the funds. These results indicate that while the evidence on the first entrant advantage is equivocal, age significantly and positively relates to fund flows 4 . The cost-cutting strategy likely helps the later entrants make headway in the ETF market, even after controlling for fund family size. These results are also consistent with Agapova (2011) who finds that fund flows negatively relate to ETF expenses. Finally, the 3 γ coefficient, which provides evidence regarding the relationship between the size of the ETF provider and NAV, is positive and significant for five funds, but negative and significant for four. Therefore, our results do not support the conjecture that reputational advantage, or ETF provider visibility impacts NAV. Taken together, we find evidence to suggest that both extent of establishment in the ETF market (i.e., age), and a low cost strategy offer benefits in increasing NAV, although a first entrant strategy does not.
Results for the other three days are similar and available upon request. We also perform a regression analysis estimated in Model 1, substituting the log of NAV with the total net asset value as the Notes: *Total NAV of fund family is the total net asset value of all other funds in the same family group; a: significant at 10%; b: significant at 5%; c: significant at 1%. dependent variable with similar results. Finally, additional robustness tests using largest fund as a proxy for reputational capital rather than first entrant are performed. We find that the results for largest fund are qualitatively similar to those presented for first entrant, with the interpretation being comparable 5 .
4.3.
Results of the analysis of capitalization after the entry of low-fee ETF
The regression results reported in Table 4 suggest that the ETF market exhibits a strong age effect, which later entrants can possibly diminish or overcome with a low-fee strategy. We investigate this by testing how low fee provider Vanguard gained a foothold in the market despite being disadvantaged by reputation effects when related to the older providers. We perform this investigation by comparing Vanguard's change in market capitalization to that of a first entrant and other existing ETFs one and two years after the inception of Vanguard ETFs.
Vanguard sponsors ETFs in 33 out of a total 64 existing ETF categories. For categories in which Vanguard has more than one ETF, we select for comparison the oldest Vanguard ETF in that category. Table 5 describes the changes in market capitalization, adjusted for the overall movement of the market using the SPY as the market index for first entrants, largest funds (defined as the fund with the highest market capitalization in each category before the entry of the Vanguard low fee fund), and other funds versus the Vanguard ETF 6 .
Our tests reveal that the largest fund enjoys an average increase of 64.73% and a median increase of 17.03% in market capitalization one year after the introduction of Vanguard ETFs. By comparison, the Vanguard ETFs achieve an average increase of 593.61% and a median increase of 182.11%. Judging by the fact that Vanguard ETFs have a greater maximum increase of 4,139.78% and minimum of 5 We thank an anonymous reviewer for this suggestion. 6 The adjusted market capitalization used in Table 5 adjusts for the overall market trend, measured by the ratio of SPY's market capitalization between years. Specifically, the adjusted 1-year market capitalization of each ETF is estimated as market capitalization year 0 × (SPY market capitalization year 1 /SPY market capitalization year 0 ) and 2-year market capitalization is estimated as market capitalization year 0 × (SPY market capitalization year 2 /SPY market capitalization year 0 ).
-72.83%, compared to a maximum of 949.08% and minimum of -128.74% for the largest fund, it appears the distribution of Vanguard ETFs' increase in market capitalization is to the right of that of the largest funds. For first entrants and other ETFs that existed prior to Vanguard's entrance, the average increase is 86.78% and 248.20% and the median increase is 27.27% and 54.64%, respectively. Both the averages and the medians are positioned between the corresponding numbers of the largest funds and Vanguard ETFs. Among the four groups, it appears that the largest funds experience the lowest increase in market capitalization one year after Vanguard entrance, followed by the other earlier ETFs. Vanguard gains the most in market capitalization.
We formally test the statistical significance of these differences using non-parametric tests, and results show that the differences among the three groups versus the largest fund and first entrants, respectively, are statistically significant at the level of 10%. Additional pair-wise t-tests show that the differences between the first entrants and Vanguard ETFs and between the largest funds and Vanguard ETFs are statistically significant at 1% level. The difference between the largest funds and other earlier ETFs turns out to be statistically insignificant at the conventional 10% level. Finally, the difference between Vanguard ETFs and others is also statistically significant at 10% level. The results are not statistically significant for differences between the largest fund and the first entrant.
Results for the two-year increase in market capitalization are similar to those documented for the first year for the largest fund after the inception of Vanguard ETFs. Vanguard's ETFs' market capitalization increased in the second year by an average of 1,608.63%, with the median increase of 627.93%. These numbers exceed the increases in the first year by 2.71 (= 1,608.63%/593.61%) and 3.45 (= 627.93%/182.11%) times. The corresponding numbers are 3.18 and 2.59 for largest funds, 2.67 and 1.69 for first entrants and 2.05 and 1.70 times for other incumbents. To arrive at such two-year increase, it appears that Vanguard ETFs' market caps would have to continue to increase at a higher pace in the second years after the inception. These increases, which are relatively large compared to the first entrants', largest funds' and other incumbents' results for the same time period, reflect the rapid rise of Vanguard to third place in market capitalization, which it enjoys today 7 . 7 We also use the dollar amounts upon the request of the reviewer. These results indicate that the first mover's market cap increases more than low fee funds one year, but not two years, after the entrance of low fee funds. Interestingly, low fee funds increase more than existent funds two years after entry.
4.4.
Results of the analysis of market share after the entry of low fee ETF
In additional robustness tests, we further analyze how low fee provider Vanguard gained a foothold in the market by comparing Vanguard's change in market share to that of the first entrant, largest Table 6 describes the changes in market share, adjusted for the overall movement of the market using the SPY as the market index 8 .
Our tests reveal that first entrants experience an average increase of 42.87% and a median increase 8 The adjusted market share used in We formally test the statistical significance of these differences, and results show that the differences among the three groups (first entrant versus low fee and others, and largest fund versus low fee and others, respectively) are statistically significant at a level of 10% based on nonparametric tests. Additional pair-wise t-tests show that the difference between the first entrants and Vanguard ETFs and largest funds and Vanguard ETFs is statistically significant at 1% level. The difference between the largest funds and other earlier ETFs is statistically insignificant at the conventional 10% level. Finally, the difference between Vanguard ETFs and other ETFs change in market share is also statistically significant at 10% level.
Results for the two-year increases in market share are similar to those documented for the first year after the inception of Vanguard ETFs. Vanguard's ETFs' market share increased in the two years following the inception by an average of 1,637.78%, with the median increase of 658.01%. These numbers exceeded the first year for the average by 2.68 (= 1,637.78%/611.61%) and 3.64 (= 658.01%/180.59%) times for the median. The market share losses continued for the first entrants and increases continued for largest funds and other existing ETFs. The corresponding numbers are 1.13 and 2.00 times for the first entrants, 2.84 and 2.39 times for largest funds, and 2.04 times for both the average and median for other incumbents. The results in Table 6 show that Vanguard ETFs' experience continued increases in market share two years after their inception that is statistically significant relative to first entrants, largest funds and other ETFs. These results coincide with the changes in market capitalization experienced by Vanguard over the same period and further support the success of the low fee strategy. Once again, we do not find evidence of a first entrant or largest fund advantage.
CONCLUSION
In the 20 years since its inception, the ETF industry has grown to 1,487 individual products and over USD 1.2 trillion in assets. As new participants enter the market, they increase the supply of available products and the competition for investors' funds becomes more severe. A predictable economic response to this stage in an industry's business cycle is price reduction. Naturally, all else being equal, newcomers should experience greater competitive pressure than older, more established firms. We aim to investigate if these processes are at work in the ETF market and whether the new entrants' cost-cutting strategies produce desired results. This investigation is also motivated by the earlier body of research on conventional mutual funds, which surprisingly reveals the positive correlation between expense ratios and net funds flows.
We document a positive relationship between the age of funds and their net asset values, which is consistent with the intuition that funds introduced to the market earlier enjoy a competitive advantage over the later entrants, although we do not find evidence to support a first mover effect per se. Similarly, we do not find evidence that the largest fund in the fund category experiences increases in net asset value relative to Vanguard over the subsequent one-or two-year periods. At the same time, our results indicate that, in the case of ETFs, investors are aware that there may be benefits to low cost funds, as we document increases in net asset value to new entrants with low costs. This conclusion is confirmed by regression results as well as the examination of the apparent success of Vanguard funds, despite its later arrival to the ETF market, compared to other investment firms. Our results that the lower cost strategy achieves the goal of increased NAV, which is supported by increases in market capitalization and market share for Vanguard (the low cost leader), have implications for ETF sponsors and investors, both of whom appear to acknowledge of the benefits of low cost funds. Schwab and Blackrock's recent fee cuts,
